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Objectives

To demonstrate the low emissions performance of advanced
diesels + urea SCR + DPF (two different systems)

To determine the regulated and unregulated emissions with
and without emission controls

To examine the emission control system durability over 6,000
hours

To sample toxic emissions for analysis by outside lab

To evaluate sensitivities of the control system performance
to fuel variables




Participating Companies/Organizations

Automobile:

DaimlerChrysler
Ford

(€1\Y]

Toyota

Government:
CARB/SCAQMD
DOE

EPA

NREL

ORNL

Emission

Control:
Argillon
ArvinMeritor
Benteler

Clean Diesel Tech.
Corning

Delphi

Energy/
Additives:

American Chemistry
Council

API

BP

Castrol

Chevron Oronite




Test Setup - Schematic
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Aftertreatment Systems - Systems A & B

.....

No. of Units Volume, L  [Syst. Vol./Eng. Displ. Remarks
System A B A B A B A B
DPF 2 2 45.6 34.1 3.8 2.8 11.25X14" | 10.5X12"
SCR 2 4 39.4 31.0 3.3 2.6
CcucC 1 1 8.5 8.5 0.7 0.7
93.5 73.5 7.8 6.1 \




Transient Emissions Comparison
As-Received vs EGR + DPF -- DECSE 8 ppm Fue
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Steady-State Emissions Comparison
As-Received vs EGR + DPF -- DECSE 8 ppm Fuel
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Transient Emissions Comparison
DECSE 8 ppm Fuel
10-200-2000 Hours Composite for System A
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Steady-State Emissions Comparison
DECSE 8 ppm Fuel
10-200-2000 Hours Composite for System A
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Transient Emissions Comparison
DECSE 8 ppm Fuel
10 — 200-2000 Hours Composite for System B
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Steady-State Emissions Comparison
DECSE 8 ppm Fuel
10 — 200-2000 Hours Composite for System B
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Sensitivity To Fuel Sulfur
Transient Emissions
Cold and First Hot Composite at
10 Hours
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Sensitivity To Fuel Sulfur
Steady-State Composite Emissions

Average of 2 OICA Tests at 10 Hours
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Average Raw N20, ppm

Nitrous Oxide
Steady-State & Transient
At the 2000-Hour Point
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Ammonia Slip
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Fuel and Urea Consumption

Transient BSFC increase of roughly 2% (+/- 1%) vs Base Engine
m No significant increase due to EGR+DPF

ESC BSFC increase of roughly 4-5% vs Base Engine
m Most, if not all of the increase is due to EGR+DPF




Summary/Conclusions

Phase 1 is complete.
Phase 2 started in December 2003.
Both Systems have completed the 2000-hour performance evaluation

Systems A and B are showing some performance differences mostly based
on their size relative to that of the engine displacement.




Steady-State Emissions Comparison
Base Engine vs EGR + DPF
DECSE 8 ppm Fuel
Before and After 200-hr Engine Failure

6.0

5.0+

5.10

4.64

4.0

3.0+

g/bhp-hr

2.0-

2.33

1.0+

0.29
0.33

0.032

0.0 BZes = Z

BSHC BSCO BSNOX BSPM




Transient Emissions Comparison
Base Engine vs EGR + DPF
DECSE 8 ppm Fuel
Before and After 200-nhr Engine Failure
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SCR Conversion Efficiency
Before and After 200-Hr Engine Failure
DECSE 8 ppm Fuel

System A System B

Before After Before After

Failure Failure Failure Failure
Hours on
System 10 200 10 200

Transient Composite
EGR+DPF 1.46 1.68 1.46 1.68
EGR+DPF
+SCR 0.23 0.27 0.37 0.47
SCR
Conversion, % 84% 84% 75% 72%
ESC Composite

EGR+DPF 2.33 2.50 2.33 2.50
EGR+DPF
+SCR 0.15 0.17 0.23 0.42
SCR
Conversion, % 94% 93% 90% 83%
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